Purpose: To develop a model of post-surgical corneas and its application to analyze the outcomes of standard and custom myopic LASIK treatments. Methods: The optical zone (OZ), transition zone (TZ) and periphery are segmented automatically by a clustering algorithm. For each point, we compute three physical magnitudes: Gauss curvature, root-mean-square (RMS) fit error, and distance to the vertex, which are then used as local descriptors in the segmentation. Both pre-surgical and post-LASIK corneal topographies were compared using monozone and multizone models. Three groups of patients (31 eyes) were studied according to the treatments applied: Allegretto (custom), Zyoptix (custom) and PlanoScan (standard).
Purpose:
To compare the refractive outcomes of thin-flap LASIK with 90μm and 110μm femtosecond flaps to determine if surgeons need to account for their choice of flap thickness in the treatment offset. Methods: We performed a retrospective, IRB-approved chart review of 178 consecutive patients who had CustomCornea LASIK for myopia (Alcon LADARVision 6000) with femtosecond flaps (Intralase fs 60) performed by two surgeons (RK and WD). Eyes with 3-5 month follow-up were divided into 2 groups: 88 eyes with 90μm flaps and 90 eyes with 110μm flaps. Preoperative and surgical variables in each group were compared using student t-test with a p value < .05 indicating significance. Results: Preoperative central corneal thickness (CCT) differed between in the 90μm (543±22μm) and 110μm groups (557±33μm, p=0.002), while attempted correction, simulated keratometry and patient age did not (p>0.09). Surgeon offsets differed between the 90μm (+0.34±0.28D) and 110μm groups (+0.12±0.30D, p<0.001). Regression analysis demonstrated no correlation between postoperative spherical equivalent (SE) refractive error and CCT. Visual acuity outcomes were no different in the 2 groups. Actual postoperative SE was no different between the 90μm (-0.09±0.39D) and 110μm (-0.10±0.36D) groups (p=0.9) but differed slightly after adjustment for the offset (p=0.1). Intended and measured flap thickness (by intraoperative subtractive pachymetry) were poor predictors of adjusted SE refractive error in single predictor and multivariate analyses, and surgeon offset only explained a small portion of the variance in refractive outcome (R 2 =4.8%, p=0.003).
Conclusions:
The choice of a 90μm vs.110μm femtosecond flap had no measurable effect on early refractive outomces in custom myopia treatments.Though surgeons tended to treat thinner corneas with 90μm flaps and apply slightly larger positive SE offsets in this group, intended flap thickness nevere demonstrated significance as a predictor of refractive outcome. Offset adjustments on the basis of intended flap thickness in the 90-110μm range do not appear to be necessary. Purpose: To evaluate the visual and clinical outcomes of wavefront-guided laser in situ keratomileusis (LASIK) with iris registration platform (VISX CustomVue, VISX Inc., Santa Clara, CA) in myopic correction. Methods: Forty-two eyes of 23 patients were enrolled in a prospective multisurgeon clinical outcome study. Uncorrected visual acuity (UCVA), best spectacle-corrected visual acuity (BSCVA), and manifest refraction were measured at 1 day, 1 week, 1 month, and 3 months postoperatively. Contrast sensitivity with and without glare was measured at 1 month and 3 months, and higher-order aberrations (HOAs) were measured at 3 months postoperatively. Results: Mean preoperative spherical equivalent (SE) was reduced from -3.28 ± 2.2 D (range: -0.75 to -9.5 D) to a SE of -0.11 ± 0.28 D (range: 0 to -1.25) at 1 month and -0.12 ± 0.22 D (range: +0.25 to -0.75 D) at 3 months (P < 0.001). Ninety-five percent of eyes at 1 month and 92.9% of eyes at 3 months were within ± 0.5 D of emmetropia. At 1 and 3 months, UCVA was 20/20 or better in 76.2.3% and 80.9%, respectively. No eye lost more than 1 line of BSCVA. Compared to preoperative levels, the mean contrast sensitivity with and without glare increased in all spatial frequencies at 3 months postoperatively. The mean total higher-order aberrations increased from 0.45 ± 0.14 μm preoperatively to 0.52 ± 0.27 μm at 3 months postoperatively without statistical significance (P = 0.144). Conclusions: A wavefront-guided LASIK platform with iris registration is safe, effective, and delivers excellent visual results for the correction of low to moderate myopia. 
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Purpose: To assess the effect of Nd:YAG laser posterior capsulotomy on ocular wavefront aberrations. Methods: The wavefront aberrations of the entire optical path of 24 pseudophakic eyes of 20 patients before and 1 month after Nd:YAG laser posterior capsulotomy were measured using the Nidek-OPD scan aberrometer. Total, tilt, high order aberrations, total coma, total trefoil, total tetrafoil, total spherical and total high astigmatism aberrations were analyzed statistically. Secondary measures included changes in visual acuity and refraction. Results: Before Nd:YAG laser posterior capsulotomy , the total higher-order aberrations root-mean-square (RMS) wavefront aberration was 4.39 ± 2.79 μm. All Zernike modes were elevated, with total trefoil being a major contributor 1.19 ± 1.2 μm. One month after the procedure significant decreases in total, tilt, high order aberrations, total trefoil, total tetrafoil, total spherical and total high astigmatism aberrations were noted (P < 0.05). No significant changes in total coma aberrations were found (P > 0.05). Additionally, significant improvement in visual acuity without significant change in refraction was observed. Conclusions: Nd:YAG laser posterior capsulotomy causes significant decrease in ocular wavefront aberrations which can explain a better optical quality after the procedure. 
Purpose:
To compare the results of intraocular lens (IOL) calculations for cataract surgery using a formula based in eye ray tracing and the SRK-T formula. Both results are compared to see which spherical equivalent (SE) approaches the most to the desired refraction (in this case emmetropia). Using this formula based in eye ray tracing we calculate IOL by direct measurments, instead of linear regressions like the SRK-T formula, having another option for IOL calculation. Methods: We made a retrospective, single surgeon post surgical analysis on 53 patients (176 eyes, all of them between 21.5 mm. and 28 mm. of axial length), they were analyzed using different parameters: mean anterior corneal radius, asphericity, mean posterior corneal radius, corneal thickness (all of them obtained by Scheimpflug image analysis); axial length, anterior chamber depth, lens thickness (obtained by A-scan immersion technique); and other data as actual SE, post operatory desired SE (obtained subjectively and objectively). After that we calculated an IOL by SRK-T formula and we calculated the IOL with the formula based in eye ray tracing. It consists in an objective measurement method that determines intraocular spacing by means of corrected Scheimpflug images, giving relationships for key anterior segment parameters incorporating aspheric surfaces. These parameters are analyzed, using an established formula and based on the principle of a meridional ray impinging on a surface that follows a straight line using the radial height at the origin, angle in radians between the ray, optical axis and the distance, with a technique developed for use with a common spreadsheet computer program. Then it was compared the post surgical SE using SRK-T recommended IOL, and the theoretical post surgical SE using the IOL formula based on eye ray tracing, to see which one approaches the most to the desired SE. Results: The IOL calculations, on eyes between 21.5 mm. and 28 mm. mean 23.76 mm. (SD +/-1.53 mm.), based on SRK-T showed a mean SE 0.05 (SD +/-1.48) meanwhile the ones based on the eye ray tracing showed a mean SE 0.12 (SD +/-0.92), then we compared both results to see which one approaches the most to emmetropia and there was no statistically significant difference (P 0.7600) between the group calculated by SRK-T and the group calculated by the eye ray tracing based formula, for a desired SE.
Conclusions:
The formula based on eye ray tracing showed to be as reliable as the conventionally used SRK-T for IOL calculation, in eyes whose axial length was between 21.5 mm. and 28 mm. adding a new tool when it comes to IOL calculation for cataract surgery patients. 
